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(54) ADHESIVE TAPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an adhesive tape used in wiring works for wires and cables, and a demagnetized coil, or the like, and 
especially combinedly imparted with flame retardant property, mechanical strength, heat resistance and flexibil ity, and not generating harmful halogen 
gas on its combustion. 

SOLUTION: This adhesive tape is provided by adopting, as a resin composition for forming a base substrate material, material obtained by blending 
100 pts.wt. polyolefin-based base polymer containing >80 wt.% ultra low density polyethylene having <0.89 g/cm3 density and 1-10 wt.% ethylene- 
vinyl acetate copolymer containing >40 wt.% vinyl acetate content, or an acrylic rubber or an adhesive resin with 80-150 pts.wt. metal hydroxide such 
as magnesium hydroxide. 10-50 pts.wt. nitrogen-containing organic compound such as melamine cyanulate, and 1-10 pts.wt. zinc compound such as 
zinc borate. Thereby, the tape can pass the mechanical characteristics, heat resistance and flame retardant property prescribed by the UL510. 



) 
) 
) 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of 

rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



http://vww19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAZ5aO 



2006/06/08 



JP,2G03-193001,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the resin constituent which is the adhesive tape which consists of a base material and a 
binder layer, and forms a base material — three or less consistency 0.89 g/cm — super- — the adhesive 
tape characterized by blending the metal hydroxide 80 - the 150 weight sections, the nitrogen- 
containing organic compound 10-50 weight sections, and a zinc compound 1-10 weight sections to 
the polyolefine system base polymer 100 weight section containing ethylene- vinylacetate copolymer 
[ beyond low-density-polyethylene 80wt% and beyond vinyl acetate content 40wt% ] 1 - 10wt%. 
[Claim 2] the resin constituent which is the adhesive tape which consists of a base material and a 
binder layer, and forms a base material — three or less consistency 0.89 g/cm — super — the adhesive 
tape characterized by blending the metal hydroxide 80 - the 150 weight sections, the nitrogen- 
containing organic compound 10-50 weight sections, and a zinc compound 1-10 weight sections 
more than with low-density-polyethylene 80wt% to the polyolefine system base polymer 100 weight 
section containing acrylic rubber 1 - 10wt%. 

[Claim 3] the resin constituent which is the adhesive tape which consists of a base material and a 
binder layer, and forms a base material — three or less consistency 0.89 g/cm — super- — the adhesive 
tape characterized by blending the metal hydroxide 80 - the 150 weight sections, the nitrogen- 
containing organic compound 10-50 weight sections, and a zinc compound 1-10 weight sections 
more than with low-density-polyethylene 80wt% to the polyolefine system base polymer 100 weight 
section containing adhesive resin 1 - 10wt%. 

[Claim 4] Adhesive tape according to claim 1, 2, or 3 characterized by being what is 10.3 or more 
MPas of tensile strength, 60% or more of elongation, and 50% or less of heating reduction of area, 
passes a fire-resistant trial, and passes a flexibility test with the test method specified to UL510. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Thetechnical field to which invention belongs] This invention has good fire retardancy, mechanical 
strength, thermal resistance, and flexibility, and it is made not to generate halogen content harmful 
gas about the adhesive tape used for the wiring activity of an electric wire, a cable, etc., a 
demagnetization coil, etc. at the time of combustion. 

[0002] , _. , 

[Description of the Prior Art] Conventionally, as this kind of adhesive tape, the thickness ol 0.1- 
0.3mm it is thin from plasticized polyvinyl chloride, and the thing (henceforth "the adhesive tape 
made from PVC") in which the binder layer which consists of an isobutylene-isoprene-rubber system 
binder etc. was formed on one front face of the base material of the shape of a tape with a width of 
face of 1 5 -30mm are used widely. 

[0003] By the way, a current environmental problem is thought as important and there is a motion 
which cancels the activity of vinyl chloride system plastics made into the source of release of dioxin. 
For this reason, demineralization-ized vinylation is progressing also about covering material, such as 
an electric wire and a cable, and demineralization-ized vinylation is being required also of the 
adhesive tape currently used for connection of an electric wire and a cable etc. 

[0004] The thing gives fire retardancy to a polyolefine system polymer using what blended the flame 
retarder which consists of metal hydroxides, such as a magnesium hydroxide, and it was made to 
generate neither dioxin nor halogen content gas in the resin constituent which forms the base 
material of adhesive tape as what fills this demand at the time of combustion is proposed. 
[0005] However, in the adhesive tape which has the base material which consists of a resin 
constituent which makes such a polyolefine system polymer a subject, there was a problem which is 
inferior in fire retardancy as compared with the adhesive tape made from PVC. In the thing usmg the 
resin constituent which blended the metal hydroxide with the polyolefine system polymer as a flame 
retarder especially as a base material, it was difficult to obtain what has fire retardancy, mechanical 
strength, thermal resistance, and all the properties of flexibility with sufficient balance. 

[0006] „ ... . 

[Problem(s) to be Solved by the Invention] This invention aims at offering the adhesive tape which 
has fire retardancy, mechanical strength, thermal resistance, and all the properties of flexibility with 
sufficient balance, when the resin constituent which blended the metal hydroxide with the base 
polymer which makes a polyolefine system polymer a subject as a resin constituent which forms the 
base material of adhesive tape as a flame retarder is used in view of the above-mentioned 
conventional trouble. 
[0007] 

[Means for Solving the Problem] In order to solve this technical problem, mvention concerning 
claim 1 the resin constituent which is the adhesive tape which consists of a base material and a 
binder layer, and forms a base material ~ three or less consistency 0.89 g/cm - super- - more than 
with low-density-polyethylene 80wt% As opposed to the polyolefine system base polymer 100 
weight section containing ethylene-vinylacetate copolymer [ beyond vinyl acetate content 40wt% ] 1 
- 10wt% It is the adhesive tape characterized by blending the metal hydroxide 80 - the 150 weight 
sections, the nitrogen-containing organic compound 10-50 weight sections, and a zinc compound 1 
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-10 weight sections. 

[0008] the resin constituent which invention concerning claim 2 is adhesive tape which consists of a 
base material and a binder layer, and forms a base material - three or less consistency 0.89 g/cm - 
super- - it is the adhesive tape characterized by blending the metal hydroxide 80 - the 150 weight 
sections, the nitrogen-containing organic compound 10-50 weight sections, and a zinc compound 1 

- 10 weight sections more than with low-density-polyethylene 80wt% to the polyolefine system base 
polymer 100 weight section containing acrylic rubber 1 - 10wt%. 

[0009] the resin constituent which invention concerning claim 3 is adhesive tape which consists of a 
base material and a binder layer, and forms a base material - three or less consistency 0.89 g/cm - 
super- - it is the adhesive tape characterized by blending the metal hydroxide 80 - the 150 weight 
sections, the nitrogen-containing organic compound 10 - 50 weight sections, and a zinc compound 1 

- 10 weight sections more than with low-density-polyethylene 80wt% to the polyolefine system base 
polymer 100 weight section containing adhesive resin 1 - 10wt%. 

[0010] Invention concerning claim 4 is adhesive tape according to claim 1, 2, or 3 characterized by 
being what is 10.3 or more MPas of tensile strength, 60% or more of elongation, and 50% or less of 
heating reduction of area, passes a fire-resistant trial, and passes a flexibility test with the test method 
specified to UL510. 

[0011] . . 

[Embodiment of the Invention] Hereafter, based on the gestalt of operation, this invention is 
explained in detail. The adhesive tape of this invention consists of a base material and an adhesive 
layer formed on this base material. What blended the metal hydroxide, the nitrogen-containing 
organic compound, and the zinc compound with the base polymer which makes a polyolefine system 
polymer a subject as a resin constituent which forms this base material is used. 
[0012] And three sorts of things as follows are used for this base polymer, the 1st base polymer - 
three or less consistency 0.89 g/cm - super- - ethylene-vinylacetate copolymer [ beyond low- 
density-polyethylene 80wt% and beyond vinyl acetate content 40wt% ] 1 - 10wt% is included. 
[0013] the 2nd base polymer -- three or less consistency 0.89 g/cm - super- - more than low- 
density-polyethylene 80wt% and acrylic rubber 1 - 10wt% are included, furthermore, the 3rd base 
polymer - three or less consistency 0.89 g/cm - super- - more than low-density-polyethylene 
80wt% and adhesive resin 1 - 10wt% are included. 

[0014] As super-low density polyethylene in the 1st thru/or 3rd base polymer, a consistency is 0.88 - 
0.89 g/cm3 preferably three or less 0.89 g/cm, the thing of 0.1-50 is used for a melt flow rate 
(suppose hereafter that it is the same for the temperature of 190 degrees C, 2.16kg of loads, and time 
amount 10 minutes), and the Nippon Unicar make, a trade name "DFDB1088", "DFDB1085", etc. 
can specifically be used. 

[0015] If this consistency of super-low density polyethylene exceeds 0.89 g/cm3, flexibility will fall 
and it will become inconvenience, even if the rate of occupying to this base polymer of super-low 
density polyethylene is in which base polymer - more than 80wt% - it considers as 90 - 99wt% 
preferably, and less than [ 80wt% ], flexibility falls and inconvenience is caused. 
[0016] as the ethylene-vinylacetate copolymer used by the 1st base polymer - the vinyl acetate 
content - more than 40wt% - it is a 41 - 50wt% thing preferably, and the thing of 2-2.5 is used for a 
melt flow rate, and the Mitsui E. I. du Pont de Nemours poly chemical company make, a trade name 
"EV40LX", "EV45LX", etc. can specifically be used. 

[0017] Less than [ 40wt% ], flexibility falls and the vinyl acetate content of this ethylene- 
vinylacetate copolymer serves as **** inconvenience. Moreover, the rate of occupying in the 1st [ of 
this ethylene-vinylacetate copolymer ] base polymer is made into 1 - 10wt%, and fire retardancy will 
be falling, less than [ lwt% ], if 10wt% is exceeded, flexibility will fall and it will turn into 
inconvenience. 

[001 8] As acrylic rubber used in the 2nd base polymer, the thing beyond 50wt% is used for an 
ethylene content with the copolymer of ethylene and acrylic ester, such as an ethyl acrylate, and the 
Mitsui Chemicals, Inc. make, a trade name "bay Mac DLS", the product made from DENKA, a trade 
name "ER5300", etc. can specifically be used. Moreover, the rate of occupying in the 2nd [ of this 
acrylic rubber ] base polymer is made into 1 - 10wt%, fire retardancy will be falling, and less than 
[ lwt% ], if 10wt% is exceeded, will serve as lowering on the strength, and will turn into 
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inconvenience. 

[00191 As adhesive resin in the 3rd base polymer, what denaturalized polymers, such as 
polyethylene, polypropylene, ethylene propylene rubber, an ethylene-vinylacetate copolymer, an 
ethylene-ethyl acrylate copolymer, and an ethylene-butene-1 copolymer, with unsaturated carboxyhc 
acid, such as a maleic acid and an acrylic acid, is used, and that whose amount of unsaturated- 
carb'oxylic-acid residue is 0.5 - 2wt% is used. 

[0020] The product made from shell JAPAN, a trade name "Clayton FG1901", Japanese polyolefme 
company make, a trade name "ADTEX L6100M", etc. are one of the concrete things of this adhesive 
resin Moreover, the rate of occupying in the 3rd [ of this adhesive resin ] base polymer is made into 
1 - 10wt%, and fire retardancy will be falling, less than [ lwt% ], if 10wt% is exceeded, flexibility 
will fall and it will turn into inconvenience. 

[0021] In this invention, polyolefme system polymers other than these can be blended with the above 
1st thru/or the 3rd base polymer, and what blended one sort, such as straight chain-like low density 
polyethylene, low density polyethylene, polypropylene, an ethylene-propylene copolymer, an 
ethylene-ethyl acrylate copolymer, and an ethylene-butene-1 copolymer, or two sorts or more is used 
for it as such a polyolefme system polymer. 

[0022] In order to acquire required fire retardancy, for example, the fire retardancy which passes the 
fire-resistant trial specified to UL510, the metal hydroxide as a non halogen flame retarder is blended 
with these 1st thru/or 3rd base polymer. A magnesium hydroxide, an aluminum hydroxide, a calcium 
hydroxide, etc. are used for this metal hydroxide, and a magnesium hydroxide with the fire-resistant 
grant effectiveness high especially is desirable. 

[0023] Moreover, compatibility with a base polymer is raised, what carried out surface preparation, 
using higher fatty acids, such as silane coupling agents, such as a titanate coupling agent, an amino 
silane, vinylsilane, an epoxy silane, an acrylic silane, and a mercapto silane, stearin acid, and oleic 
acid, etc. as this metal hydroxide is desirable, and it is desirable for a silane coupling treated water 
magnesium oxide to occupy more than 50wt% of the whole quantity of that amount used. 
[0024] the loadings of this metal hydroxide - which the base polymer 1 00 weight section - also 
receiving - the 80- 150 weight section ~ it considers as the 100 - 130 weight section preferably, and 
under in 80 weight sections, required fire retardancy is not acquired, but if the 150 weight sections 
are exceeded, the mechanical strength of a constituent, elongation, etc. will fall greatly. 
[0025] Moreover, in order to raise the fire retardancy of a resin constituent, and to reduce die 
loadings of a metal hydroxide and to suppress lowering of the mechanical strength of a resin 
constituent, the nitrogen-containing organic compound and zinc compound as a fire-resistant 
assistant are blended further, one sort or two sorts or more of mixture, such as a melamine, a 
melamine SHIANU rate, a polyphosphoric acid melamine, and ammonium polyphosphate, uses for 
this nitrogen-containing organic compound - having - the addition of this nitrogen-containing 
organic compound ~ which the base polymer 100 weight section ~ receiving ~ 10 - 50 weight 
section - it considers as 20 - 40 weight section preferably. Under in 10 weight sections, if a blending 
effect is not acquired but 50 weight sections are exceeded, effectiveness will be reaching the ceiling 
and cost will increase. 

[0026] Moreover, one sort or two sorts or more of mixture of zinc salt, such as zinc borate, stannic- 
acid zinc, hydroxy stannic-acid zinc, methacrylic-acid zinc, and carbamic acid zinc, is used for a zinc 
compound, the loadings of this zinc compound - which the base polymer 100 weight section - also 
receiving - 1 - 10 weight section ~ it considers as 3 - 8 weight section preferably. Under in 1 weight 
section, a blending effect is not acquired, but if 10 weight sections are exceeded, cost will increase. 
[0027] Antioxidants, such as a phenol system, a coloring agent, an inorganic filler, an ultraviolet ray 
absorbent, copper inhibitor, etc. may be further blended with this resin constituent suitably if needed. 
This resin constituent is 0.1 or less % of the weight of heavy-metal contents again, and it is desirable 
not to contain halogens, such as chlorine, a fluorine, and a bromine. By making a heavy-metal 
content into 0.1 or less % of the weight, the content of the cadmium made harmful [ in combustion 
ash content ], lead, etc. becomes below a regulation value, and disposal becomes easy. 
[0028] Moreover, as for the above-mentioned base material, it is desirable for the volume resistivity 
to be more than 1013-ohmcm, and the adhesive tape obtained by this has sufficient electric 
insulation, and can use it for electric insulating treatment as well as the adhesive tape made from 
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PVC. 

[0029] Next, as an adhesive layer, especially if neither a halogen, nor Lynn and other harmful 
elements contain, it is not limited, but common binders, such as a rubber system binder and an 
acrylic binder, can be used. Moreover, a tackifier, a softener, an antioxidant, an antioxidant, a 
pigment, a bulking agent, etc. may be added by the adhesive layer if needed. 
[0030] as the example of a binder -- the following binder -- one sort -- or two or more sorts can be 
combined and it can use. (b) an SBR system binder and (**) -- an acrylic binder, a natural rubber 
(Ha) system binder, a (d) polyisoprene-rubber system binder, and a (e) isobutylene rubber system 
binder [0031] As an SBR system binder, styrene-butadiene rubber is used as a principal component, 
and what blended solvents, such as bulking agents, such as tackifiers (tackifier), such as rosin, a 
rosin derivative, terpene resin, petroleum resin, KOBARU, and alkylphenol, softeners, such as 
process oil, carbon black, a silicate, a calcium carbonate, and clay, toluene, a hexane, and unleaded 
gasoline, an antioxidant, etc. with this is used. 

[0032] As an acrylic binder, the glass transition temperature which copolymerized two or more sorts 
of various acrylic ester uses an acrylic copolymer -20 degrees C or less as a principal component, 
and what blended suitably an above-mentioned tackifier, the softener, the bulking agent, the solvent, 
the antioxidant, etc. if needed is used. 

[0033] Generally, compared with an isobutylene-isoprene-rubber system binder, an SBR system 
binder, etc., since adhesion is high, even if the thickness of a binder layer is thin, as for an acrylic 
binder^ sufficiently powerful adhesion is acquired. If the thickness of a binder layer is thin, and ends 
and the thickness of the whole adhesive tape will be set constant, thickness of a base material can be 
thickened and it will become possible to raise the mechanical strength of the base material of 
adhesive tape. 

[0034] As a natural rubber system binder, natural rubber is used as a principal component and what 
blended suitably an above-mentioned tackifier, the softener, the bulking agent, the solvent, the 
antioxidant, etc. with this is used. As a polyisoprene-rubber system binder, polyisoprene rubber is 
used as a principal component and what blended suitably an above-mentioned tackifier, the softener, 
the bulking agent, the solvent, the antioxidant, etc. with this is used. 

[0035] As an isobutylene rubber system binder, isobutylene rubber is used as a principal component 
and what blended suitably an above-mentioned tackifier, the softener, the bulking agent, the solvent, 
the antioxidant, etc. with this is used. 

[0036] Moreover, especially as an approach of manufacturing adhesive tape, although not limited, 
melting kneading of the aforementioned resin constituent is carried out, and with extrusion molding, 
inflation molding, calender shaping, etc., a double-width film with a thickness of 0.1 -0.3mm is 
manufactured, and it considers as the base material of adhesive tape. Subsequently, after applying 
the various aforementioned binders to predetermined thickness with coating equipment at one side of 
this base material, there is the approach of judging and rolling round in width of face of 15-30mm in 
a slitting machine etc. . 
[0037] In this case, it is also possible to take the approach of raising the adhesive strength of a binder 
layer and a base material by carrying out corona treatment, priming, etc. to the field which applies 
the binder of a base material. It is usable at several micrometers - 500 micrometers, and, generally 
the range of 10-200 micrometers is [ that what is necessary is not to limit the thickness of an 
adhesive layer, either but just to set it as extent which does not spoil fire retardancy ] desirable. 
[0038] An example is given to below and this invention is explained in detail. This invention is not 
limited only to the following examples in the range which does not spoil the summary of this 
invention. The resin constituent of a combination presentation (weight section display) as shown in a 
table 1 thru/or a table 3 was prepared, inflation molding of this was carried out, and the base material 
for adhesive tape was obtained. The thickness of a base material was 0.1 7mm. 
[0039] The acrylic rubber system binder which dissolved in toluene at one side of this base material 
was applied to 100 micrometers in thickness, and it judged by the slitting machine, and considered as 
adhesive tape with a width of face of 19mm. The physical properties of this adhesive tape are shown 
in a table 1 thru/or a table 3. Each test method of the physical-properties value shown in a table 1 
thru/or a table 3 examined based on the convention set to UL510. About fire retardancy and 
flexibility, that to which all passed the trial was made into O, and the rejected thing was made into x. 
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[0040] The following ingredient was used in a table 1 thru/or a table 3. 

VLDPE1: Super-low density polyethylene (consistency 0.884 g/cm3, a melt flow rate 0.8, 

"DFDB1085" trade name Mitsui E. I. du Pont de Nemours poly chemical company make) 

VLDPE2: Super-low density polyethylene (consistency 0.904 g/cm3, a melt flow rate 1.0, 

"DFDA1137" trade name Mitsui E. I. du Pont de Nemours poly chemical company make) 

[0041] EVA1: Ethylene-vinylacetate copolymer (vinyl acetate content 19wt%, a melt flow rate 2.5, 

"EV460" trade name Mitsui E. I. du Pont de Nemours poly chemical company make) 

EVA2: Ethylene-vinylacetate copolymer (vinyl acetate content 45wt%, a melt flow rate 2.5, 

"EV45LX" trade name Mitsui E. I. du Pont de Nemours poly chemical company make) 

[0042] Acrylic rubber: The copolymer of ethylene and an ethyl acrylate (more than ethylene content 

50wt%, the "bay Mac D" trade name Mitsui Chemicals, Inc. make) 

Adhesive resin: Maleic-acid denaturation ethylene-vinylacetate copolymer (amount of vinyl acetate 
content 33wt% and maleic-acid denaturation 1.0wt%, and "HPR VR-103" trade-name Mitsui E. I. du 
Pont de Nemours poly chemical company make) 

Magnesium hydroxide: Stearin acid treated water magnesium-oxide "Kuisma 5 A" trade name 
Consonance chemistry company make [0043] Nitrogen-containing organic compound: A melamine 
SHIANU rate "MC-600" trade name, a zinc compound [ by the Nissan chemistry company ]:zinc 
borate "FIRE BRAKE ZB" trade name, the U.S. The antioxidant made from BORAX: Phenol 
system antioxidant The "IRUGA NOx 1010" trade name, made in Tiba Speciality Chemicals [0044] 
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O 


O 


X 


X 


O 


O 


O 


warn 


O 


O 


O 


X 


O 


o 


X 


O 


O 


O 


O 


X 


X 


X 




© 


@ 


© 


X 


X 


X 


X 


o 


o 


X 


X 


X 


X 





0046] 
A table 3] 



mm* 


3-1 


3-2 


3-3 


3-4 


3-5 


3-6 


3-7 


3-8 


3-9 


3-10 


3-11 


3-12 


3-13 


3-14 


VLDPE1 


90 


95 


99 


100 


75 




90 


90 


90 


90 


90 


90 


90 


90 


VLDPE2 












90 


















mmm.mm 


10 


5 


1 




25 


10 


10 


10 


10 


10 


10 


10 


10 


10 


*lHfc 


90 


90 


90 


90 


90 


90 


70 


80 


150 


80 


80 


150 


150 


155 


mmm 


30 


30 


30 


30 


30 


30 


50 


50 


10 


60 


50 


5 


10 






5 


5 


5 


5 


5 


5 


10 


10 


1 


1 


15 


10 






SffcBSitSiJ 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


(MPa) 


12.9 


13.1 


13.3 


13.6 


11.6 


13.4 


13 


12.6 


11.3 


12.6 


12.3 


11.4 


11.5 


11.2 


mam 


550 


560 


580 


600 


500 


560 


500 


520 


400 


480 


490 


440 


420 


410 


SSStt) 


76 


77 


80 


81 


65 


75 


74 


73 


72 


80 


82 


77 


70 


70 


mm 


O 


O 


O 


O 


X 


X 


O 


O 


O 


X 


X 


O 


O 


O 




O 


O 


O 


X 


O 


O 


X 


O 


O 


O 


O 


X 


X 


X 




o 


© 


© 


X 


X 


X 


X 


O 


O 


X 


X 


X 


X 


X 



[0047] From the result of a table 1 to the table 3, by using the base material which consists of a resin 
constituent of a combination presentation of this invention, 10.3 or more MPas of tensile strength, 
60% or more of elongation, and 50% or more of heating deformation remaining rates are shown, and 
a fire-resistant trial and a flexibility test are passed. 
[0048] 

[Effect of the Invention] As explained above, the adhesive tape of this invention does not possess 
fire retardancy, mechanical strength, thermal resistance, and the property of flexibility on high level 
with sufficient balance, does not generate harmful matter, such as dioxin and halogen content gas, at 
the time of combustion, and becomes little [ volume of smoke outbreak ]. Furthermore, since there is 
very little ash content which is the residue after incineration, there are also few processing costs and 
they end. 



[Translation done.] 
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or, mtt*t£*rmttimtftto#* &&o. seg/cm 

3 J^T^3E<&BS^y j.^u^8 0w t%W±i:, HfR 
lf=/^S-*4 0wt%8J:Oxfl^y-IHI^*I 

i owtyo^^y^^^ 7 ^^ - ^^^ 

-t— 1 0 OMfflfcttLr. &J*7K»fb* 8 0 - 1 5 0 

t ^m^mt&m 10-50 msas t 

[ft*S2] SW^tt»SiJBtd^^5tt*x-^-Cfc 
o-C, «tr«r4-t-#IB3lfldt«36^ **0. 89g/cm 
3 J£JlT^^<S*S^y xfuy8 0 w t %£Lt£, 
yyu^fixi-i 0 w t%£-g-t?# y ti/7>fy^- * 
/Ky^-iooiiSWLi:, ^**BMk« 8 0 — 1 
5 0 mm& t «tmmmMtm 10-50 ssas t 

1-1 Olt»tE^Lfct©-C*)S I k *r»l 

or, swtrfti-wma**^ **o. 8 9 g /cm 
3 ^T^a<s^iS^y rc^u^s ow t%sk±k. s# 

0 m*S5 £ ^asRwaMk^* 10-50 asas t 

««l 1 - 1 0*MB*rK*Ufct>o-C*6 - t 
5S5SS10. 3MPai^±, #156 0%^ »» 

fe« 3 iatt©tt#T— ^ 0 

[»9I©»ttft«ftW] 
[0 0 0 1] 

i^K^jR-rsats^] wiu 

[0 0 0 2] 

[&*<£>&«] ffi*, Z.com(Dl&M'r-y P k LrjS, « 
H^y^ft^— /U3&»feftS**0. 1 — 0. 3mm, H 
15 — 3 0 mm©f-^R<OSttW-* ^ 

rv^ 0 

[ooo3] k^%x\ ^SfSPpliMS^ti, ^ 
-^u^^^®at^^cov^rt>Im^btr=/Ht^ii^^ 



[0 0 0 4] iOK**r*fe-*-fcOi:U-C. tt*^-^ 

> *> ft 0>&«*»ft;wa> ft s 

[0 00 5] L^Lft^b, i©i56*yti/7^y 
**y^-4r±fffci-6»»a^^bft*»t**^ 
10 ^Mf-y-cil pvcS4iK»^'-^lteELr«^ 

[0 0 0 6] 

■Xtlctt*, tt»^-^o»»*rfti-»liart»i:l-"C 
[0 0 0 7] 

»Ti:tt»«l*fc^6>ft. 
^ff-^fcot, »*«rfti-»IB»j£fta*> *S 
0. 8 9 g/cm 3 ^S6aS^!)xf Ow 

t%£Lh£, Biif=;i^t4 0 w t %a±«*^^^ 

30 - t^/t^a^ft i-i owt%^tf^ytv7 
^^✓<_ x/^y-^— i o oasanc*j-br, ^mtK® 

tt8 0-15 0*Mfc***#*Wfc**l 0-5 0 
m*SUi:M#&^«Jl — 1 0M^&K^bfcfc<O"C* 
&$rmk-tZftM^-'7X3bZ>o 
[0 0 0 8] J»*«2^3&^656Wtt, £*t£#i»#IJI 
^»f)ft««lf-^e*oT, XtttrftiUHBfi** 
3*. «t0. 8 9g/cm 3 Wit»y^^ 
y80wt%»ih r^J^i-i0wt%fc4 

t^y ^w^v-s^— *#y -r— i o oa*fflHc*j-L 
40 r , &m*mtvo 80-150 m&as t ^sst ^r»ffr£ 
tti 0-5 oa«sstffi»ft-&»i — i oms^^ia^ 

[ooo9] w*3«3fca^5«wr±, 

£d>fbft5¥i#^— •T'rfeor, S*tS:4i"»IB*a*W 
y80wt%^ih »»tt»IBi-l Owt%t*tr 

^ytu7>fy^-^^y-7"-i o omMW^ni^ 
r, ^jR*sMk*8 o-is omaep^-aS**s^ 

m \ 0-5 0**»i:ffi«&<k^l-l OSft^^ria^ 



3 



(3) 



WW 2003-193001 

4 



[0 0 10] H* 3 54Jw36^5«W«, UL5 101C1 
[0 0 11] 

[0 0 12] *rLT. wO^<— X^y-v— i£te#C<£>3« 

0. 8 9 g / c m 3 J^T^iM^ 'J if 1/ V 8 0 w 
t%£k±k* R8^i^i4 0wt%»±wfi/y 
-f^tf- A^g^& 1 — 1 Ow t %Sr-^tf 1 bOT?*> 

[0 0 13] $&2<D'<— XtfV -v— ft. ^SO. 8 9 g 
/cm 3 J^T<£>j@{g;&£;K !)ifuy80wt %«_t 
7^ U 1 ~ 1 0 w t %^tf i WCfc^o £ 

JBSO^— *#y-^~ I*. **0. 89g/cm 
3 ^MS^y ^ 0 w t 
te8MB 1 — l 0 w t t> o 

[0 0 14] JRlftV^b*3(?5^"-^^y^-^*3tt6 

ansflss^y ^f i^fc brji. ^s^o. 89g/c 

m 3 «T\ »*b<l*0. 8 8-0. 8 9g/cm 3 ^ 
^/Vh7n-Wf (ill 9 0<C, 16k 

g, emio^ ^r, mmt-tz) a*o. 1-50© 

rDFDB1088j, TDFDB1085J ft^ffi 

[0 0 15] :©afi«S*!)if^«^o. 8 
9 g / c m 3 Srfit 5 tSfttt^fiT UT^i 4 

6 0 ^co^is^s^y if u>-(£>-<— x/^yv- (c£#> 

<5f»j^te. V^f ^^-^^y v-lCfeott) 8 0 w t 
%i^_h, ^Kli9 0-9 9wt%t$n, 80wt 

[0016] gi^- *#y-^— -c^v^tt^if ^ 

^4 0wt%W, ^t<H4 1-50wt%(Dt)^ 

tl s ftfttolCttH^T^^ • ^y ^r^^^ttfi, 

* TEV4 0LXJ % TEV4 5LXJ ft JfMtJHT* 

[0017] :^xfi/y-S»^^/^I^*^S8 
tfn/i^SdS 4 0 w t %*W"C»i**tt^ffiT U t T 



of^o^— IMcfifcSSfr&tt. l-l 0w 
t%k*ti. lwt%*lT?lii»tt^iT^^> l 

[0018] ^2<o^<— ;*#y icfci^rffifiiSixS 

^5 0w 

fp* rER5 3 0 0J ftir3ft«flEffl-C**. ^v>7 

l-10wt%t^ 1 w t W:«ll8tt36SfiT 
£ft9, 1 Ow t %&M*-Zt%iBH&TbtJ:<oX*®& 
irftSo 

[0 0 19] WhZO)^— *#y -r— fcasttaSHHfiMi 

f ^- l^m^ftft^^^y -r— r^y 

20 *u ^«afU*yU3!!Oifc»S*d s 0. 5 — 2wt%G0t><£> 

[0 0 2 0] r^»»tt»JB<o*fl:ttftt>o^»i^*yu 
v^^VtfcSSk i£n"£ r^WhVFG1901J *B 

OMj ft^fc*. w^S»f£^Jffi^Jg3<7V<- 

I'^i&feSW'&tt. i-iowt%^^ 

1 w t %*W-Ottm»ttJ&*teTi: ft 0 . 1 0 w t %£S 
5 £ *fttt#«£T £ ft 5 o 

[oo2i]*»Bm ftv>u^3<D-<— 
so *?y-r— icte> rtu^^^^y ti/7-fy*#y -r— 

y;nf w>\ /Ky^ntfu^ xfi/y-^afi^y^ 
T^y-^— , xf i/y-xf y i 
fuy-^fy-i *S^#ft *f i «* fcf* 2 mk±. 

[0022] rtbb^miftv^u»3<o-<-^^y-r- 
icte. Miiitt, «?t«uL5 i otcm^-rs^ 

Kft v ^ ^ ft if ^ffi v ^ h tt. ft a*-? ^ e^f+^-a* 

[0 0 2 3] ^Vh, ^^JStKH^^UT, f^^— 

(OiK^K«ft^*fflv^*ffi^abfc1j^^--^3« 
so 4i©5 0wt%Ki^7y*^y 
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[0024] -<n&m*.mim<o&&ik^ ^-rn<o^< 

-^.jKy^-l 0 0l«K»btt8 0~l 5 Oil 
»*b<!41 00~1 3 OmUtZft,. 8 Ofi* 

[0 0 2 5] wiimj£fcrojg«M3i*ri«ft, 

ii2S^±«®^^ffi'' x ?>^'^ rro-g-sas^rftHfc-S* 
rogsinsw:, v^^ro^— ^^y-^— i o Ofi*SPJC*t 

Ltl0~5 0lt^ #*L<tt2 0-4 OfiSg&i: 
[0 0 2 6] Sfc, SIMk-frttCtt, *^B£ 

s< 5 ^ssi&ft if i 2 ^m>kk.<F>m& 

i) -7-1 0 OMWBfc»Lrt> 1~1 Oil 

«s. »*u<(±3~8segpt$ns <> ifiaa5**-e 
(4ia^*d s #bn-f . i omm&zmz-z t => * b# 

Sltfo 

[0 0 2 7] r»«IB««*«wW:, ^bl^SKJSCt 

Lftv^ta J #£LV\ 0. Hi%« 

ft*. 

[0028] ±iE»rr», ^anwwsaw 1 * 1 1 o 

[oo2 9] *c, ttittm /Nnyv-^y^, 
* ©«t*«* 5£ig a***" * n-c v * ft rj-iitf »k wsz 2 ft 

*?j&saS!iq£ft-Ct><fcv\, 
[0 0 3 0] *S5S#J«)*^fc bttt, 



[0 0 3 1] SBRMtSlttm 

/-^ft if (*y^r^-> ^ n 
•fe^d-^/uftif««C^»]. 

*. *u-ftif<aft*»i. h*-*^. 

MHfy'J vftifro&SK *<kB6Jt«4if«r 
L-fc t> <£> ft if 3 5 ffl V x bft£ o 

[00321 r^y^3Rtt«wturr±, «*©r*y 
/u«3i^y^«r 2aw±*fi-g-bfc^7^^asa 5 - 

2 CC^T^T* y /u**&tt«:3u*#i:i-« , fe ro "^ 
SJ , *fcKit#Jft if SragSia-^ Lfc t> o ft if v n bin 

[0033] r* y^tt**Jtt. Hftfc^^ 5 '** 
ft, ^ 

irftS. 

[0 0 3 4] 35«=*AjRtt»*lfcL-CH:. ^«=*A*± 
^SJ. *-(t:ESlt?r'JftifSr^K'^ , - fc,fc '' D,5:if,!65fflV ' fe 

^J, *-fh;Kit^ftif*3SSBa-^ L - fc ' ti(7:5 ^ ifiS 
[0 0 3 5] ^y^H'^AjRJte^MlfcU-CB:, -TV 

«ft3H, 3E^J, *flsl&Jfc»fc Lfc 

twftifasfflv^bns^ 

[0 0 3 61 *fc, tt^y-^SrSjfii-*^**:^^ 

ftiflC£-pT, )¥^0. 1~0. 3mm<Dj£lffi<75 7-( , yl' 

. Bff^J¥^.(C^*Lfcm, *y 5-3 Om 

, mt«BfU-C##«tS*Sftif* s *>5. 

[0 0 3 7] C©i^, SWWSS^J^r^-t-^Sl-^ 

Igr-feSo tt3SfJB«?^tRS$*i.-f, ll^tttraft^ 
ftVNSSlcS^i-ntf «/im~5 0 Oftm-Cffiffl 
9 , — )SWtr± 1 0 - 2 0 0 n m?)mWtf& * 

[0 0 3 8] j&rn-isvN-c, *{$:0!J5r#(f, *^WSri¥ 
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yjk) (Dffimm.&mzmMis. v^u— i/g^rit 

iltfttr-^Stt^fto &t*<DJP^te0. 17 

[0 0 3 9] ^co^tf^®^ h/^y|^gt/cT^ 
y ,U=rA^3t#J£®£ 1 0 0 MinlC^fJU *y;x* 

^-r-y^^^^l ^VNL*3lvi^i- 0 ^ciftv^L^ 
3 tC^-r^^^*^^. V^fJtt^ UL510IC 

[0 0 4 0] ^ftl>LS3JC*^-C\ ^C^«*3|6f ^rffiV^ 

VLDPE 1 : j^iS^fi^y (MO. 884 

g/cm 3 , >^h7P-KhO. 8, TDFDB1 

0 8 5J H^H^x^^V- • #2J fr 
VLDPE2 :iiMS^y^f (*S0. 904 
g/cm 3 . ^;UF7P-WM. 0, TDFDA1 

1 3 7j Sj«Fd£H#x~#:" • #y ^#^*£K) 
[0 0 4 1] EVA1 

5 



e v a 2 : ^is^-m&m-^&m&ft mm^-^ 

Mt45wt%, ^;Uh7o-Mh2. 5. TEV 
4 5LXJ Wn^H^f^^y • #y ^#A4tK) 

[0042] t? y ;u=*i» : ^^u^^r^ y ^gfe^^ 
(Siir^i3 3wt o /o, -^w^g^te* 

10 1. 0wt%, THPR VR- 1 0 3 j [Sq^Z^ 

• #y ^#^#si) 

[0 04 3] *S*^«Mfc<g^ : >>i/T% U- h 

TMC-6 0 0J iS<Sn£, 0«te3M±St 
EJ&tt'g^ : ilifc^ TF I RE BRAKE ZBj 

*s BORAxits 

^loioj ^tPn^&s • ^'Jr>f • ^a/i" 

20 XttM 

[0 0 4 4] 

[^1] 



i L V 4 D 


\j j m 
1-1 


1-2 


1-3 


1-4 


1-5 


1-6 


1-7 


1-8 


1-9 


1-10 


1-11 


1-12 


1-13 


1-14 


1-15 


VLDPE 1 


90 


95 


99 


100 


75 


90 




90 


90 


90 


90 


90 


90 


90 


90 


VLDPE2 














90 


















EVA1 












10 




















EVA2 


10 


5 


1 




25 




10 


10 


10 


10 


10 


10 


10 


10 


to 




90 


90 


90 


90 


90 


90 


90 


70 


80 


150 


80 


80 


150 


150 


155 




30 


30 


30 


30 


30 


30 


30 


50 


50 


10 


60 


50 


5 


10 




^gHb^£i 


5 


5 


5 


5 


5 


5 


5 


10 


10 


1 


1 


15 


10 








0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


(MPa) 


12 


12.2 


12.4 


12.8 


10.8 


12.5 


12.6 


12.1 


11.8 


10.5 


11.9 


11.6 


10.7 


10.6 


10.3 




500 


510 


530 


550 


450 


490 


510 


450 


470 


350 


430 


445 


3/U 


355 


345 




75 


76 


78 


80 


62 


76 


77 


77 


73 


70 


78 


80 


75 


70 


69 




O 


O 


O 


O 


X 


X 


X 


O 


O 


O 


X 


X 


O 


O 


O 




O 


O 


O 


X 


O 


O 


O 


X 


O 


o 


O 


O 


X 


X 


X 




<S> 


© 




X 


X 


X 


X 


X 


o 


o 


X 


X 


X 


X 


X 



[0 0 4 5] 



[^2] 



50 
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2-1 


2-2 


2-3 


2-4 


2-5 


2-6 


2-7 


2-8 


2-9 ; 


M0 


2- 


11 2 


-12 


2-13 


2-14 






vi nppi 


90 


95 


99 


100 


tb 




90 


90 


90 


90 


90 


90 


90 


90 






V L Urt 1 

VLDPE2 












90 






















WIT A 


10 


5 


1 




25 


10 


10 


10 


10 


10 


10 


10 


10 


10 






/JvBSIO 


90 


90 


90 


90 


90 


90 


/u 


on 


1 JU 


RO 


80 


150 


150 


155 








30 


30 


30 


30 


30 


30 


50 


50 


10 


60 


50 


5 


10 










5 


5 


5 


5 


5 


5 


10 


10 


1 


1 


15 


10 










Li TXJ 
Xj 1 UHrJU— «'J 


0.1 


0,1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0. 1 


0.1 


0.1 


0.1 






(MPs) 


11.9 


12.1 


12.3 


12.6 


10.6 


12.4 


12 


11.6 


10. 3 


11 A 
11.0 


11.3 


in & 


10.5 


10. 2 






WOW) 


450 


460 


480 


500 


400 


460 


400 


420 


300 


380 


395 


340 


305 


295 






tmase 
»(» 


73 


74 


76 


78 


61 


72 


72 


71 


68 


76 


78 


73 


68 


67 








O 


O 


O 


O 


X 


X 


O 


IJ 


\J 


X 


X 


O 


O 


O 








O 


O 


O 


X 


O 


O 


X 




r~\ 


O 


O 


X 


X 


X 








© 




© 


X 


X 


X 


X 


\J 


r~\ 
\J 


X 


X 


X 


X 


X 




4 
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[ 


*3] 




















3-1 


3-2 


3-3 


3-4 


3-5 


3-6 


3-7 


3-8 


3-9 


3-10 


3-11 


3-12 


3-13 


3-14 


V 


LUrt I 


on 


95 


99 


100 


lb 




90 


90 


90 


90 


90 


90 


90 


90 


V 


LUrcZ 












90 


















r 




10 


5 


1 




25 


10 


10 


10 


10 


10 


10 


10 


10 


10 


2 
z 




90 


90 


90 


90 


90 


90 


70 


80 




80 


80 


150 


150 


155 


X 

i 


mm 


30 


30 


30 


30 


30 


30 


50 


50 


10 


60 


50 


5 


10 




1 




5 


5 


5 


5 


5 


5 


10 


10 


1 


1 


15 


10 










0. 1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 
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